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SPACE EXPLORATION: 
THE NEXT STEPS	
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The end of an era July 21, 2011:	

30 years of Space Shuttle Exploration	
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NASA is changing its approach to 
Space Exploration	

	

Strategy:	

 Use the International Space Station as a 
research lab and test bed for new 
technologies	

 Foster a commercial industry to take us to 
and from low Earth orbit	

 Develop technologies to take humans to 
an asteroid and eventually to Mars	

An incredible orbiting research lab	

1.5 billion statute miles + 	

16 nations                       202 astronauts	

74 Russian vehicles, 37 space shuttles, two European and two Japanese vehicles	

	

International Space Station	

1998 
2011 
Foster U.S. Industry to Carry People and 
Cargo to/from Low Earth Orbit	

Sierra Nevada	

Dream Chaser	

Boeing	

CST-100	

Space-X	

Falcon 9 and Dragon	

Blue Origin	

Space Tourism: non-NASA Ventures	

Virgin Galactic 
XCOR Aerospace 
NASA is Building the Capability to Go Further	
Capabil tyDrivenFramework
A Sustained Presence -
Near Earth
Objects
Extending Human Frontiers
New Knowledge in Science 
and Technology Libration Points
Global Partnerships
LEO &
ISS Vi i it
Geosynchronous
Economic Expansion
 c n y
Inspiration and Education
2CycleBDraftJuly12,2011
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Tomorrow’s missions are demanding more … 
1
0 
More data processing!
More places!
More autonomy!
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WHAT TECHNOLOGIES ARE 
NEEDED?	

14 Technology Areas!
2 
What new capabilities can be created?!
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Solar Electric Propulsion 
7	

Ames Research Center in Silicon Valley	

In-Space Habitation 
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Planetary Transportation System 
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NASA Ames Overview	
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Thermal Protection Systems Research	

•  State of the art low density carbon ablators are used 
for current mission but have challenges!
-  Low strain to failure"
-  Brittle char"
-  Needs strain isolation pads and gap fillers in tiled configurations"
MSL Heat Shield 
(4.5 m diameter) 
Orion Heat Shield 
(5 m diameter) 
1 
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Thermal Protection Materials Research at Ames	

Advanced PICA 
-like ablators Conformable  PICA 
Flexible  
SIRCA 
Graded   
Ablators 
Flexible  
PICA 
Rigid 	

Ablators	

Conformable	

Ablators	

Flexible 	

Ablators	
 Woven TPS	

Mid density 
TPS"
Carbon "
phenolic 
replacement"
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SCIENCE HIGHLIGHTS	
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Water on the Moon - LCROSS	

Changed our understanding of the 
moon	
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Destination Mars:	

Gale Crater	

New Landing System:	

Mars Sky Crane	
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Curiosity – The Next Mars Rover	

http://www.nasa.gov/mission_pages/msl	
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Kepler uses light curves to detect new planets	

1	

Ames Research Center in Silicon Valley	

2	

Ames Research Center in Silicon Valley	
Real Life Tatooine?	

First Planet with Two Suns:  
Kepler 16-b	
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Another View of the “Tatooine” Planet:  Kepler 16-b	
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Out of this world Solar System 
orbiting Kepler 11	
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Student Opportunities:  Many student internship, 
fellowship, and post-doc opportunities across NASA 
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